Glucose and palmitate oxidation in isolated working rat hearts reperfused after a period of transient global ischemia.
Alterations in energy substrate utilization during reperfusion of ischemic hearts can influence the functional recovery of the myocardium. Energy substrate preference by the reperfused myocardium, however, has received limited attention. Therefore, we measured oxidation rates of glucose and palmitate during reperfusion of ischemic hearts. Isolated working rat hearts were perfused with 1.2 mM palmitate and 11 mM [14C]glucose, 1.2 mM [14C]palmitate and 11 mM glucose, or 11 mM [14C]glucose alone, at an 11.5 mm Hg preload and 80 mm Hg afterload. Hearts were subjected to 60-minute aerobic perfusion or 25-minute global ischemia followed by 60-minute aerobic reperfusion. Steady-state oxidative rates of glucose or palmitate were determined by measuring 14CO2 production. In hearts perfused with glucose alone, oxidative rates during reperfusion were not significantly different than nonischemic hearts (1,008 +/- 335 vs. 1,372 +/- 117 nmol [14C]glucose oxidized/min/g dry wt, respectively). In the presence of palmitate, glucose oxidation was markedly reduced in reperfused and nonischemic hearts (81 +/- 11 and 101 +/- 15 nmol [14C]glucose oxidized/min/g dry wt, respectively). Palmitate oxidation rates were not significantly different in reperfused compared with nonischemic hearts (369 +/- 55 and 455 +/- 50 nmol [14C]palmitate oxidized/min/g dry wt, respectively). [14C]Palmitate was incorporated into myocardial triglycerides to a greater extent in reperfused ischemic hearts than in nonischemic hearts (26.0 and 13.8 mumol/g dry wt, respectively). Under the perfusion conditions used, palmitate provided over 90% of the ATP produced from exogenous substrates. Addition of the carnitine palmitoyltransferase I inhibitor, ethyl 2-[6-(4-chlorophenoxy)hexyl]oxirane-2-carboxylate (Etomoxir, 10(-6) M), during reperfusion stimulated glucose oxidation and improved mechanical recovery of ischemic hearts.(ABSTRACT TRUNCATED AT 250 WORDS)